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ABSTRACT 



Background: Differences in the prevalence of cardiovascular disease and associated risk factors have been noted across 
ethnic groups both within and between countries. The Canadian population is becoming increasingly diverse because of 
immigration. Understanding ethnic differences in cardiovascular risk factors is critically important in planning appropriate 
prevention strategies for the country's rapidly changing population. We sought to examine the prevalence of cardiovascular 
risk factors in various Canadian ethnic groups. 

Methods: We analyzed 3 cross-sectional cycles (for 2000, 2003 and 2005) of the Canadian Community Health Survey of 
people aged 12 years and older. The surveys were conducted by means of self-reported questionnaires. We used stratified 
analysis to evaluate the relation between risk factors and ethnicity. The effect of participants' ethnicity on the prevalence 
of risk factors was estimated by means of logistic regression, with adjustment for differences in age, sex, marital status, 
education, household income, language spoken, immigration status, residency type (urban or rural), household size, region 
(province or territory) and chronic diseases (heart disease, stroke, cancer, bronchitis, chronic obstructive pulmonary dis- 
ease, bowel disease, arthritis, epilepsy, ulcers, thyroid disease and diabetes mellitus). 

Results: We included 371 154 individuals in the analysis. Compared with white people, people from visible minorities (i.e., 
neither white nor Aboriginal) had a lower prevalence of diabetes mellitus (4.5% v. 4.0%), hypertension (14.7% v. 10.8%), 
smoking (20.4% v. 9.7%) and obesity (defined as body mass index > 30; 14.8% v. 9.7%) but a higher prevalence of physical 
inactivity (50.3% v. 58.1%). More specifically, after adjustment for sociodemographic characteristics, people from most vis- 
ible minorities, in comparison with the white population, were less likely to smoke; were more likely to be physically inactive, 
with the exception of people of Korean, Japanese and Latin ethnicity; and were less likely to be obese, with the exception 
of people of black, Latin, Arab or West Asian ethnicity. However, relative to white people, hypertension was more prevalent 
among those of Filipino or South East Asian background (odds ratio [OR] 1.54, 95% confidence interval [CI] 1.23-1.93) and 
those of black ancestry (OR 1.69, 95% CI 1.43-2.00). 

Interpretation: Cardiovascular risk factors vary dramatically by ethnic group. Health professionals should increase their 
promotion of physical activity among visible minorities and should prioritize the detection and control of diabetes and hy- 
pertension during routine contact with patients of visible minorities, particularly those of South Asian, Filipino and black 
ethnicity. 
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Differences in the prevalence of cardiovascular 
diseases and associated risk factors have been 
noted across ethnic groups both within and be- 
tween countries. 114 The populations of many developed 
countries are becoming more diverse, so understanding 
these differences is important for planning appropri- 
ate treatment and prevention strategies. Studies in the 
United States have consistently shown a higher preva- 
lence of cardiovascular risk factors among black and 
Hispanic people than among white people. 3,5,8 Further- 
more, the health outcomes of these ethnic populations in 
the United States have been consistently worse in terms 
of associated disease prevalence, morbidity and mor- 
tality. 1319 Other groups, such as people of South Asian 
ethnicity, have greater incidence and earlier onset of 
heart disease and diabetes mellitus, even at lower body 
mass index (BMI). 7 Even though these differences can 
be largely attributable to disparities in socio-economic 
status and access to health insurance and care, differ- 
ences remain after adjustment for these factors. 20 25 

Canada's stringent selection process for skilled and 
healthy immigrants has resulted in a relatively healthy 
visible minority population (i.e., people who are nei- 
ther white nor Aboriginal). However, only a few regional 
studies have examined cardiovascular risk factors such 
as diabetes, hypertension, smoking, BMI, hyperlipi- 
demia and physical inactivity in Canadian ethnic groups, 
and each of these studies has considered only a limited 
number of ethnic groups or risk factors. Anand and col- 
leagues 1 reported that South Asian people living in Can- 
ada had higher levels of hyperlipidemia and established 
cardiovascular disease than those of white and Chinese 
ethnicity. Although rates of hypertension were similar 
across these 3 groups, BMI was lowest for the Chinese 
participants. Bryan and colleagues 26 reported lower lev- 
els of physical activity among all visible minority groups 
relative to white people in Canada. Because the Canadian 
population is becoming increasingly diverse, and given 
that the risk factors of today predict the diseases of to- 
morrow, it is imperative to document cardiovascular risk 
factors at the national level to allow planning of appropri- 
ate preventive strategies. We used data from the nation- 
ally representative Canadian Community Health Survey 
(CCHS) to examine the prevalence of cardiovascular risk 
factors among various ethnic groups in Canada. 

Methods 

Data source. We obtained data from the 2000, 2003 
and 2005 iterations of the CCHS, a national cross- 
sectional survey of persons aged 12 years and older in 
the 10 provinces and 3 territories. We pooled data from 



these 3 cycles to obtain a sample large enough to allow 
comparisons of cardiovascular risk factors among vari- 
ous ethnic groups. The surveys excluded people living on 
Indian reserves and Canadian Forces bases and those in 
some remote areas. The CCHS used 3 methods for sam- 
pling: 50% of respondents were selected from an area 
frame, 49% from a list frame of telephone numbers and 
1% from a random-digit-dialling frame. These multiple 
sampling techniques were used in lieu of a pure random 
sample to ensure that data were obtained from across the 
country. Consequently, certain communities and popu- 
lations (e.g., youth) were overrepresented in each survey. 
Therefore, each administrative health region or group 
of administrative health regions was assigned a calcu- 
lated sample weight to generate a representative national 
population. One respondent per household was selected 
at random for a telephone or in-person interview. Details 
of the survey methodology are published elsewhere. 27 

Study variables. We included in our analysis variables 
for which data were collected using the same survey ques- 
tions in each of the 3 CCHS cycles. The sociodemographic 
characteristics were age, sex, marital status, education, 
household income, language spoken, immigration status, 
residency type (urban or rural), household size and re- 
gion (province or territory) at the time of the survey. We 
categorized household income into 5 groups: less than 
$30000, $30 000-$49 999, $50 000-$79999, $80000 
or higher, or missing. Cardiovascular risk factors were 
presence of diabetes, presence of hypertension, daily or 
occasional smoking, physical inactivity and BMI. Pres- 
ence of diabetes and hypertension was determined from 
the self-reported answers to the survey questions "Do 
you have diabetes?" and "Do you have high blood pres- 
sure?" The survey collected information on the type, 
frequency and intensity of physical activity over the pre- 
vious 3 months. This information was used to estimate 
the respondent's average daily energy expenditure dur- 
ing leisure time activities, according to detailed methods 
reported elsewhere. 28 Major chronic medical conditions 
were heart disease, stroke, cancer, bronchitis, chronic ob- 
structive pulmonary disease, bowel disease, arthritis, epi- 
lepsy, ulcers, thyroid disease and diabetes mellitus. Each 
respondent was asked to report his or her ethnicity accord- 
ing to the following categories: white, Chinese, Japanese, 
Korean, South Asian, Filipino or South East Asian, black, 
Latin, Arab, West Asian, Aboriginal and "other." For the 
purposes of this study, visible minorities were defined as 
all ethnic categories other than white and Aboriginal. We 
excluded all respondents with missing data values for any 
variable except household income or BMI. 
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Statistical analysis. Because the CCHS used multistage 
sampling methods, we calculated descriptive statis- 
tics for weighted data. The sample weights assigned to 
health regions in Canada differed between cycles for 
2 main reasons. First, the sample of respondents dif- 
fered between cycles. Second, the boundaries for several 
health regions differed between cycles. To combine the 
data from different cycles, it was necessary to recalcu- 
late sampling weights using an equation provided by 
Statistics Canada. In addition, the data from the 3 cycles 
were bootstrapped to obtain estimates of the variance. 
More specifically, the data were resampled 500 times 
according to the adjusted weights after data from the 3 
cycles were pooled. After bootstrapping, we calculated 
the prevalence of the risk factors. We did not conduct 
statistical tests for differences in prevalence among eth- 
nic groups. One reason for not conducting such tests is 
that our large sample size was likely to generate very 
small p values. Another reason is that we tried to avoid 
multiple comparisons across ethnicities. We calculated 
the age-standardized prevalence of each risk factor on 
the basis of the composition of the survey population 
by age category (< 34, 35-49, 50-64 and > 65 years) 
and stratified the prevalence by sex. The effect of par- 
ticipants' ethnicity on the prevalence of risk factors was 
estimated with logistic regression, while differences in 
age, sex, marital status, education, household income, 
language spoken, immigration status, residency type 
(urban or rural), household size and region (province or 
territory) were held constant. For household income, the 
"missing" category was included in the model because 
of the large number of respondents with missing data 
for this variable. Statistics Canada approved this study 
for the purposes of providing access to the survey data. 
We conducted all analyses at the Prairie Regional Data 
Centre in Calgary. 

Results 

The exclusion of respondents with missing data for 
variables listed in Table 1 reduced the original sample 
of 400 055 to 371 154 individuals (92.8% of the original 
sample). Compared with white people, respondents from 
visible minorities were younger, had higher educational 
status, occupied lower tiers of income, resided in urban 
rather than rural residences, had larger family size and 
reported fewer chronic medical conditions. Relative to 
white respondents, members of visible minorities also 
had lower prevalence of diabetes (4.5% v. 4.0%), hyper- 
tension (14.7% v. 10.8%), smoking (20.4% v. 9.7%), and 
BMI of 30 or higher (14.8% v. 9.7%) and higher preva- 
lence of being physically inactive (50.3% v. 58.1%) 



(Table 2). When we examined the ethnic groups individ- 
ually, we found differences for some cardiovascular risk 
factors. For example, although most members of visible 
minorities had lower rates of hypertension than white 
respondents, the rate for black people was similar to that 
for white people. Most ethnic groups were also less phys- 
ically active than the white respondents, and people with 
Chinese and South Asian ethnicity were the least active. 
The prevalence of these risk factors did not vary signifi- 
cantly across regions for each ethnic population (e.g., 
Ontario, Quebec and western Canadian provinces; data 
available upon request). When we adjusted for age com- 
position, we found that, relative to the white respond- 
ents, the visible minorities had higher age-standardized 
prevalence of diabetes (5.3% v. 7.5%) and hypertension 
(17.1% v. 19.4%) (Table 2). After stratifying the data by 
sex, we found that the rate of smoking was much higher 
among white females than among females from visible 
minorities (19.2% v. 5.1%) (Table 3). Physical inactivity 
was more prevalent among middle-aged respondents 
(35-64 years of age, 69.8%) but less prevalent among 
Chinese respondents aged 65 years or older (46.5%). A 
high proportion of elderly South Asian respondents were 
physically inactive (72.6%). 

After adjustment for sociodemographic characteris- 
tics and chronic conditions, we found that diabetes and 
hypertension were significantly more prevalent among 
South Asian respondents (adjusted OR 2.17, 95% confi- 
dence interval [CI] 1.70-2.77 for diabetes and adjusted 
OR 1.18, 95% CI 0.99-1.42 for hypertension), Filipino or 
South East Asian respondents (adjusted OR 1.58, 95% 
CI 1.10-2.27 for diabetes and adjusted OR 1.54, 95% CI 
1.23-1.93 for hypertension) and black respondents (ad- 
justed OR 1.61, 95% CI 1.24-2.08 for diabetes and ad- 
justed OR 1.69, 95% CI 1.43-2.00 for hypertension) than 
among white respondents (Table 4). Members of visible 
minorities, with the exception of Arab or West Asian 
respondents, were less likely than white respondents 
to smoke. Compared with white respondents, Chinese, 
Japanese or Korean, South Asian, and Filipino or South 
East Asian respondents were less likely to be obese, and 
Chinese, South Asian or Filipino, South East Asian, black 
and Arab or West Asian respondents were more likely to 
be physically inactive. 

Interpretation 

We found that visible minorities differed in terms of 
the prevalence of cardiovascular risk factors relative to 
white respondents. Within the combined visible min- 
ority group, the prevalence of these risk factors varied 
greatly across ethnicities. The prevalences of obesity 
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and smoking were lower in the visible 
minorities than in the white popula- 
tion, but physical inactivity was more 
prevalent among the visible minorities. 
The South Asian, Filipino or South East 
Asian, and black ethnic groups had 
significantly higher prevalences of dia- 
betes and hypertension than the white 
respondents, and the Korean, Japanese 
and Latin populations were as physic- 
ally inactive as the white population. 

Our findings of high prevalence of 
cardiovascular risk factors among black 
people in Canada support findings from 
the United States. In 2003-2004, black 
people in the United States had a high 
prevalence of hypertension, 39.1% of 
the population. 29 Recent data from the 
Canadian province with the largest 
population (i.e., Ontario), based on 
physical measurements, demonstrated 
a 31.5% prevalence of hypertension in 
the black population, 30 much higher 
than our finding of 14.2%. This differ- 
ence indicates that the self-reported 
survey data used in our study were 
missing cases of undiagnosed hyper- 
tension. Another difference between re- 
search from the United States and our 
study is the prevalence of overweight 
in the black populations (69.6% in one 
US study 31 v. 43.5% with BMI of 25 or 
higher in our Canadian study). There 
are historical differences between the 
United States and Canada in terms of 
the pathways of immigration for black 
people. Many US black people have an- 
cestral roots in slavery, have less edu- 
cation and have social disadvantages 
that may lead to health inequalities. Al- 
though Canadian black people initially 
emigrated from the United States, 
many later immigrants have come from 
the Caribbean and Africa, reflecting 
Canadian immigration policies, which 
have tended to increase the number of 
educated immigrants. 32,33 Neverthe- 
less, inequalities in the prevalence of 
cardiovascular risk factors exist in Can- 
ada. The higher prevalences of hyper- 
tension and overweight among black 
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Table 4: Risk-adjusted odds ratios (ORs) for cardiovascular risk factors 







Condition; adjusted OR (95% CI) 




Ethnic group 


Diabetes mellitus 


Hypertension 


Daily or occasional 
smoker 


Physical inactivity 


BMI > 30 


All respondents* 












White (reference) 


1.0 


1.00 


1.0 


1.00 


1.00 


Aboriginal 


2.09(1.79-2.45) 


1.44(1.24-1.67) 


1.79(1.63-1.97) 


0.91 (0.84-0.99) 


1.77(1.60-1.96) 


Chinese 


0.78 (0.56-1.09) 


1.04(0.83-1.29) 


0.35 (0.28-0.43) 


1.58(1.41-1.78) 


0.28 (0.22-0.35) 


Japanese or Korean 


0.99 (0.58-1.68) 


1.09(0.75-1.58) 


0.67 (0.49-0.92) 


0.95 (0.75-1.22) 


0.41 (0.26-0.66) 


South Asian 


2.17(1.70-2.77) 


1.18(0.99-1.42) 


0.36 (0.29-0.44) 


1.66(1.48-1.85) 


0.63 (0.51-0.78) 


Filipino or South East Asian 


1.58(1.10-2.27) 


1.54(1.23-1.93) 


0.63 (0.50-0.78) 


1.54(1.35-1.77) 


0.40 (0.30-0.54) 


Black 


1.61 (1.24-2.08) 


1.69(1.43-2.00) 


0.38 (0.32-0.44) 


1.27(1.15-1.41) 


1.24(1.07-1.45) 


Latin 


1.00 (0.56-1.78) 


0.84 (0.60-1.17) 


0.43 (0.34-0.55) 


1.04(0.89-1.22) 


1.21 (0.97-1.51) 


Arab or West Asian 


0.94(0.56-1.57) 


0.73 (0.50-1 .06) 


0.82 (0.66-1.02) 


1.24(1.06-1.45) 


1.12 (0.88-1.41) 


Others 


1.74(1.27-2.40) 


1.03 (0.84-1.25) 


0.76 (0.64-0.90) 


1.14(1.00-1.29) 


1 .1 5 (0.94-1 .40) 


Respondents with > 1 chronic conditions! 










White (reference) 


1.0 


1.00 


1.0 


1.00 


1.00 


Aboriginal 


1.75(1.43-2.15) 


1.23(1.02-1.48) 


1.52(1.30-1.79) 


0.90 (0.78-1.04) 


1.49(1.26-1.77) 


Chinese 


1.15(0.68-1.96) 


1.05 (0.70-1.55) 


0.55 (0.28-1 .06) 


1.01 (0.73-1.40) 


0.31 (0.19-0.51) 


Japanese or Korean 


1.80 (0.82-3.95) 


1.05 (0.57-1.93) 


0.89 (0.44-1 .80) 


0.63 (0.37-1.08) 


0.26 (0.12-0.55) 


South Asian 


2.25 (1.55-3.26) 


1.05 (0.78-1.41) 


0.22 (0.13-0.38) 


1.50(1.13-1.99) 


0.43 (0.28-0.67) 


Filipino or South East Asian 


2.06(1.18-3.61) 


1.54(1.03-2.31) 


0.58(0.33-1.01) 


1.61 (1.13-2.28) 


0.42 (0.23-0.78) 


Black 


1.51 (1.02-2.24) 


1.79(1.36-2.37) 


0.39 (0.28-0.55) 


1.85 (1.43-2.40) 


1.30 (0.98-1.74) 


Latin 


1 .28 (0.54-3.05) 


0.77 (0.45-1 .32) 


0.50 (0.28-0.89) 


1.27 (0.82-1.97) 


1.03 (0.63-1.69) 


Arab or West Asian 


0.90 (0.43-1 .87) 


0.89 (0.49-1 .59) 


0.77 (0.46-1 .30) 


1.27 (0.82-1.95) 


1.68(1.03-2.74) 


Other 


2.19(1.43-3.36) 


1.15 (0.85-1.54) 


0.75 (0.53-1 .06) 


1.31 (1.00-1.71) 


0.98 (0.68-1.40) 


Respondents with no chronic conditionst 










White (reference) 


1.0 


1.00 


1.0 


1.00 


1.00 


Aboriginal 


2.26(1.77-2.89) 


1.51 (1.21-1.89) 


1 .83 (1 .62-2.07) 


0.89 (0.80-0.98) 


1.85(1.63-2.10) 


Chinese 


0.64 (0.40-1 .03) 


1.17(0.90-1.52) 


0.33 (0.27-0.41) 


1 .68 (1 .49-1 .90) 


0.29 (0.22-0.39) 


Japanese or Korean 


0.67 (0.28-1 .64) 


1 .26 (0.79-1 .98) 


0.67 (0.47-0.95) 


1.03 (0.79-1.34) 


0.50 (0.29-0.84) 


South Asian 


2.21 (1.58-3.09) 


1.35(1.07-1.69) 


0.40 (0.32-0.50) 


1.67(1.48-1.88) 


0.73 (0.57-0.94) 


Filipino or South East Asian 


1 .52 (0.93-2.49) 


1.73(1.33-2.26) 


0.66 (0.52-0.84) 


1.52(1.31-1.76) 


0.43 (0.31-0.61) 


Black 


1 .77 (1 .26-2.49) 


1.79(1.43-2.23) 


0.38 (0.31-0.46) 


1.18(1.06-1.31) 


1.30(1.09-1.55) 


Latin 


0.81 (0.36-1.83) 


0.91 (0.59-1 .39) 


0.42 (0.32-0.55) 


0.98 (0.83-1.16) 


1.33 (1.04-1.70) 


Arab or West Asian 


1.00 (0.46-2.17) 


0.67 (0.40-1.12) 


0.84 (0.66-1 .07) 


1.22(1.03-1.45) 


1.01 (0.77-1.32) 


Others 


1.38 (0.89-2.14) 


0.97 (0.72-1.29) 


0.77 (0.63-0.94) 


1.10(0.95-1.27) 


1.26(1.00-1.59) 



CI = confidence interval. 

* Adjusted for age, sex, marital status, education, household income, language spoken, immigration status, residency type (urban or rural), household size, 
region (province or territory) and chronic diseases (heart disease, stroke, cancer, bronchitis, chronic obstructive pulmonary disease, bowel disease, arthritis, 
epilepsy, ulcers, thyroid disease and diabetes mellitus). Diabetes mellitus was not included in the model for diabetes as a risk factor. 

t Adjusted for age, sex, marital status, education, household income, language spoken, immigration status, residency type (urban or rural), household size 
and region (province or territory). 
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respondents relative to other visible minorities may be 
attributable to different cultural norms regarding life- 
style and health behaviours. 34 

In our study, people from visible minorities, particu- 
larly South Asian respondents, reported high levels of 
physical inactivity, consistent with findings from similar 
studies in the United Kingdom and the United States. 7 - 35 - 36 
More interesting was the finding that Chinese respond- 
ents with chronic disease were as physically inactive as 
white respondents with chronic disease (adjusted OR 
1.01, 95% CI 0.73-1.40), but Chinese respondents without 
chronic disease were more likely to be physically inactive 
than white respondents with chronic disease (adjusted OR 
1.68, 95% CI 1.49-1.90). The low prevalence of physical 
inactivity among Chinese respondents with chronic dis- 
ease has been reported from the United States 37 and from 
China. 38 Two possible reasons are that elderly Chinese 
people may value health maintenance and disease preven- 
tion through physical activity more and may have more 
time to do exercise than do their younger counterparts. 
In addition, beliefs about physical activity may play an 
important role. Kandula and Lauderdale, 39 who analyzed 
data from the California Health Survey, found that physic- 
al activity among Asian Americans increased significantly 
with length of stay in the United States and with ability to 
speak English. Their findings suggest that acculturation 
promotes physical activity. 

Compared with white respondents, levels of over- 
weight and obesity were lower among Chinese, Japanese 
or Korean, South Asian, and Filipino or South East Asian 
respondents. At least one previous study has shown that 
South Asian people have a greater percentage of body 
fat than white people, even at low BMI, which results 
in an increased risk of diabetes, cardiovascular disease 
and other metabolic disorders. 40 There is a need for a 
lower BMI cutoff to identify overweight Asian people 
and prevent premature cardiovascular disease in this 
population. 41 Furthermore, with increased duration of 
residence in developed countries, immigrants tend to 
become overweight or obese as they become sedentary 
and adapt to high-calorie diets, which indicates an ero- 
sion of the initial healthy immigrant effect. 42 45 Thus, 
although the proportion of people of visible minorities 
who are obese is currently relatively low, it is likely to in- 
crease over time, and the initiation of effective prevent- 
ive measures is therefore warranted. 

Our study had some limitations. First, the reliability 
and validity of the survey were not assessed. Because the 
survey responses were self-reported, the level of recall 
bias and the underreporting of risk factors across eth- 
nic populations were unknown. Physical measurement 



of hypertension and BMI would provide more accurate 
data than self-reported values. Leung and colleagues 46 
conducted a cross-sectional telephone survey of Chinese 
and white residents in Calgary, Canada, to assess health 
status in terms of a 5-point Likert-type scale, a health 
index scale (0-100) and number of chronic conditions. 
They reported that health status across these 3 meas- 
ures was inconsistent among the Chinese respondents. 
In addition, the Chinese respondents were more likely 
than the white respondents to report values close to the 
midpoint of the 2 rating scales. However, it is unknown, 
from that study or others, whether different ethnic 
groups report health data differently. Second, although 
the CCHS was conducted in several languages, people 
with language barriers and sicker people were less likely 
to be surveyed. Third, our exclusion of individuals with 
missing values for the variables might have resulted in 
slight selection bias. However, we excluded only a small 
number of respondents with missing values, which likely 
had minimal impact on our large sample. Fourth, we es- 
timated obesity using BMI but lacked important infor- 
mation about waist and hip circumference. Fifth, caution 
should be exercised in generalizing our findings to ethnic 
populations outside Canada, because ethnic groups vary 
across geographic regions for certain risk factors. These 
differences could result in underestimation of the preva- 
lence of cardiovascular risk factors. 

In conclusion, the prevalence of cardiovascular risk 
factors varied across ethnic groups in Canada. Further 
research is needed to understand the protective and 
restrictive factors underlying these variations in preva- 
lence within visible minorities, the Aboriginal popula- 
tion and the white population. The unique risk factor 
profiles of each ethnic group need to be considered dur- 
ing health promotion activities. Promoting physical ac- 
tivity to specific visible minorities, such as Chinese and 
South Asian people, should be prioritized in population 
health programs. In addition, aggressive programs for 
the prevention, early detection and control of diabetes 
and hypertension may need to target South Asian, Fili- 
pino and black people. 
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